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(54) METHOD FOR OPERATING MEMBRANE SEPARATION APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To approach the 
concentration of sludge in concentrated sludge 
discharged from a membrane separation apparatus to a 
desired value by stably keeping the load on the 
membrane separation apparatus. 
SOLUTION: In a method for operating the membrane 
separation apparatus for separating the sludge supplied 
from a sludge supply vessel 1 0 into filtrate and the 
concentrated sludge by introducing the sludge into the 
membrane separation apparatus 20, one of operations 
consisting of a discharge operation to discharge the 
whole quantity of the concentrated sludge from the 
apparatus, a circulation operation to return the whole • 
quantity of the concentrated sludge to the sludge 
supply vessel 1 0 and a pushing-out operation to 
discharge the concentrated sludge from the apparatus 
to the quantity corresponding to that of the supplied 

sludge supplied while stopping the membrane separation is automatically switched to 
other operation by a controller 46 correspondingly to the concentration of the sludge 
the concentrated sludge which is detected by a sludge densitometer 44. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the operating method of the membrane separation device which is 
applied to the operating method of a membrane separation device, especially carries out membrane-separation 
processing of the sludge, and is divided into transparency liquid and concentration sludge. 
[0002] 

[Description of the Prior Art] In the field of waste water treatment or water purification processing, carrying out 
membrane-separation processing of the sludge generated by the biology target or physicochemical processing, and 
separating into transparency liquid and concentration sludge is performed. The immersing [ in the separation tub 
which filled concentration sludge / the membrane module ]-as membrane separation device for concentration thing 
is known. Generally in this immersion-type membrane separation device, operation which holds uniformly the flow 
rate of the transparency liquid attracted from a membrane module is performed, supplying the original sludge of a 
quantum to a separation tub continuously. It was operation which becomes fixed [ the amount of the concentration 
sludge overflowed and discharged ] as difference of original sludge and transparency liquid from a separation tub. 
The sludge concentration of concentration sludge becomes settled according to the concentration rate which is the 
ratio of the amount of original sludge, and die amount of concentration sludge. Therefore, in operation with the 
above fixed concentration rates, when the sludge concentration of original sludge is changed, die sludge 
concentration of concentration sludge is also changed proportionally. 
[0003] 

[Problem(s) to be Solved by the Invention] Although stable processing is possible from a quantitative viewpoint, 
when the sludge concentration of original sludge becomes high according to a certain cause according to the 
above-mentioned operating method, the sludge concentration of concentration sludge also becomes high, the 
blinding of a filtration membrane etc. is induced, and the fault on the operation of a membrane separation device is 
caused. Moreover, although concentration sludge received processing of dehydration, solar drying, incineration, 
etc. as latter-part processing, when the sludge concentration of concentration sludge was changed, the load of latter- 
part processing and operation became unstable, and there was a trouble of reducing the processing engine 
performance and effectiveness. 

[0004] In order to solve such a trouble, the sludge concentration of concentration sludge is measured and it is 
possible to carry out feedback control of the flow rate of original sludge or transparency liquid so that the sludge 
concentration of concentration sludge may serve as desired value based on the measurement result However, when 
fluctuation of the sludge concentration of original sludge is large, the load of a membrane separation device will 
also be followed in footsteps and changed, and such an approach causes the instability of operation, while the 
equipment configuration for realizing feedback control is complicated and becomes expensive. Without improving 
the trouble of the above-mentioned conventional technique and performing feedback control complicated even 
when fluctuation of the sludge concentration of original sludge is large, the load of a membrane separation device is 
maintained to stability, and the purpose of this invention is to offer the operating method of a membrane separation 
device which can bring the sludge concentration of the concentration sludge finally discharged out of a system 
close to desired value. 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the operating method of 
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the membrane separation device concerning this invention Discharge operation which is the operating method of 
the membrane separation device which carries out membrane-separation processing of the supply sludge from a 
sludge supply tub, and is divided into transparency liquid and concentration sludge, and discharges the whole 
quantity of the concentration sludge discharged from a membrane separation device out of equipment, performing 
membrane-separation processing, Circulation operation which returns the whole quantity of the concentration 
sludge discharged from the aforementioned membrane separation device to said sludge supply tub, performing 
membrane-separation processing, It is characterized by changing automatically one of operations with extrusion 
operation which discharges the concentration sludge of the amount equivalent to the supply sludge supplied 
suspending membrane-separation processing out of equipment according to the sludge concentration of 
concentration sludge. 

[0006] In the configuration of the above [ the operating method of the membrane separation device concerning this 
invention ] the sludge concentration of said concentration sludge Moreover, a lower limi t, Classify into the three- 
stage of a mean value and a upper limit, and as a result of said discharge operation, when the sludge concentration 
of said concentration sludge descends and a lower limit is reached, it changes to said circulation operation. When the 
sludge concentration of said concentration sludge rises and a mean value is reached as a result of this circulation 
operation, it changes to said discharge operatioa As a result of said discharge operation, when it changes to 
extrusion operation when the sludge concentration of concentration sludge reaches a upper limit, and the sludge 
concentration of said concentration sludge descends as a result of this extrusion operation and said mean value is 
reached, it is characterized by changing to said discharge operatioa In the configuration of the above [ the 
operating method of the membrane separation device concerning this invention ] the sludge concentration of said 
concentration sludge Moreover, a lower limit, Classify into two steps of a upper limit, and as a result of said 
discharge operation, when the sludge concentration of said concentration sludge descends and a lower limit is 
reached, after carrying out predetermined time activation of said circulation operation, it changes to said discharge 
operation. As a result of said discharge operation, when the sludge concentration of said concentration sludge rises 
and a upper limit is reached, after carrying out predetermined time activation of said extrusion operation, it is 
characterized by changing to said discharge operatioa In addition, in this invention, "when in agreement [ the value 
is approached, and ] with the value", "he shall understand" the vocabulary "the time when reaching a lower limit (a 
mean value, upper limit)" to "all when exceeding the value". [ "the time of reaching" ] 
[0007] Moreover, in the configuration of the above [ the operating method of the membrane separation device 
concerning this invention ], it is characterized by said membrane separation device possessing the separation tub, 
the membrane module immersed in the concentration sludge in this separation tub, and a discharge means of 
concentration sludge to hold the oil level of concentration sludge uniformly. 
[0008] 

[Embodiment of the Invention] Drawing 1 is an equipment schematic diagram for enforcing the operating method 
of the membrane separation device concerning this invention. In drawing 1 , the original sludge which is a 
concentration object flows into the sludge supply tub 10 from a duct 12. Moreover, concentration sludge may be 
returned to this sludge supply tub 10 so that it may mention later from a duct 14. The sludge supply tub 10 is 
connected with a membrane separation device 20 by the duct 16, and the sludge in the sludge supply tub 10 is 
supplied to a membrane separation device 20 by the feed pump 18 prepared in the middle of the duct 16. In this 
invention, the sludge supplied to a membrane separation device 20 from such a sludge supply tub 10 is defined as 
supply sludge, and it distinguishes from said Hara sludge. A membrane separation device 20 mainly consists of a 
separation tub 22 and a membrane module 24 immersed in the concentration sludge in this separation tub 22. A duct 
26 is connected to secondary [ of a membrane module 24 ], and with the suction pump 28 prepared in this duct 26, 
the transparency liquid which penetrated the filtration membrane of a membrane module 24 is extracted from a duct 
26, and is discharged out of equipment Moreover, as for the concentration sludge in the separation tub 22 
condensed by membrane separation, an overflowed part is discharged from a duct 30, the oil level being held 
uniformly. 

[0009] The micro filter or ultrafiltration membrane formed with the organic material or the ceramic ingredient as 
film material of a membrane module 24 is used The membrane module of a rotation flat film type it was made for 
the hollow fiber of an immersion type and a flat film to make rotate a disc-like flat film desirable especially as a 
form of a membrane module 24 is convenient to concentration of sludge. However, the membrane separation 
device concerning this invention is applicable also to the thing using the membrane module of not only a thing but a 
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juxtaductal type using an above-mentioned immersion-type membrane module. 

[0010] After the concentration sludge discharged from the duct 30 goes via ****** 32, it is sent out from a duct 36 
with an eductor pump 34 to either said sludge supply tub 10 or the sludge tank 38. That is, the duct 36 has 
branched to the duct 14 for circulation, and the duct 40 for discharge, a selector valve 15 is formed in a duct 14, and 
the selector valve 42 is formed in the duct 40. By operating closing motion of this selector valve 15 and a selector 
valve 42, the concentration sludge from a duct 36 is returned to the sludge supply tub 10 through a duct 14, or is 
discharged by the sludge tank 38 through a duct 42. Actuation of a selector valve 15 and a selector valve 42 is 
controlled by the controller 46 which incorporates a sludge densitometer's 44 detecting signal arranged in said 
separation tub 22. Moreover, this controller 46 is equipped with the function which outputs the signal which 
changes operation and a halt of a suction pump 28 according to a sludge densitometer's 44 detecting signal. In 
addition, the oil level of the concentration sludge in the separation tub 22 is not restricted to the approach by the 
overflow described above as a discharge means of the concentration sludge held uniformly. For example, a duct 30 
and an eductor pump 34 are connected directly, without minding ****** 32, and you may make it control the 
amount of drawing of the concentration sludge by the eductor pump 34 so that the indicated value of the level gage 
established in the separation tub 22 becomes fixed. 

[001 1] In the above-mentioned configuration, it flows into the sludge supply tub 10 continuously [ original sludge ] 
or intermittently from a duct 12. Moreover, at the time of circulation operation mentioned later, concentration sludge 
flows into the sludge supply tub 10 from a duct 14. Thus, when concentration sludge flows in the sludge supply tub 
10, the supply sludge adjusted to concentration with sludge concentration comparatively higher than original sludge 
is supplied to a membrane separation device 20. Usually, in a membrane separation device 20, operation which 
holds uniformly the flow rate of the transparency liquid attracted from the flow rate and membrane module 24 of 
supply sludge which are supplied is carried out. Consequently, the flow rate of the concentration sludge which 
overflows the separation tub 22 and is discharged is also held uniformly. In addition, the sludge concentration of the 
concentration sludge in the separation tub 22 is detected by the sludge densitometer 44 at intervals of suitable 
continuous or control, and the detecting signal is transmitted to a controller 46. 

[0012] The operation mode of the membrane separation device 20 concerned is classified into three kinds, 
discharge operation, circulation operation, and extrusion operation. Discharge operation is operation when target 
within the limits has the normal sludge concentration of concentration sludge, and it discharges the whole quantity 
of the concentration sludge discharged from a membrane separation device 20 out of equipment, performing 
membrane-separation processing. The concentration sludge which makes a selector valve 15 close and is 
discharged from a membrane separation device 20 by making a selector valve 42 open is discharged to the sludge 
tank 38, holding uniformly the flow rate of the transparency liquid which works and specifically attracts a feed 
pump 1 8 and a suction pump 28 from the flow rate and membrane module 24 of supply sludge, and performing 
membrane-separation processing. Circulation operation is operation when comparatively low concentration [ the 
sludge concentration of concentration sludge ], and it returns the whole quantity of the concentration sludge 
discharged from a membrane separation device 20 to the sludge supply tub 10, performing membrane-separation 
processing. The concentration sludge which makes a selector valve 15 open and is discharged from a membrane 
separation device 20 by making a selector valve 42 close is returned to the sludge supply tub 10, holding uniformly 
the flow rate of the transparency liquid which works and specifically attracts a feed pump 18 and a suction pump 28 
from the flow rate and membrane module 24 of supply sludge, and performing membrane-separation processing. If 
this circulation operation is performed, in the sludge supply tub 10, original sludge and concentration sludge will be 
mixed and the concentration sludge of supply sludge will go up. Consequently, the sludge concentration of 
concentration sludge also rises. Extrusion operation is operation when comparatively high concentration [ the 
sludge concentration of concentration sludge ], and discharges the whole quantity of the concentration sludge of the 
amount equivalent to the supply sludge supplied suspending membrane-separation processing out of equipment 
concrete - the flow rate of the supply sludge from a feed pump 18 - while holding uniformly, a suction pump 28 is 
suspended, membrane-separation processing is suspended, and the concentration sludge of the amount which 
makes a selector valve 15 close and is equivalent to supply sludge by making a selector valve 42 open is discharged 
to the sludge tank 38. If this extrusion operation is performed, the concentration sludge in the separation tub 22 will 
be serially permuted by supply sludge with low sludge concentration. Consequently, the sludge concentration of 
concentration sludge descends comparatively quickly. 

[001 3] The change of the three above-mentioned kinds of operation modes is performed by the change signal of 
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operation of the change signal of said selector valve 15 and a selector valve 42 and suction pump 28 by the 
controller 46 according to the detecting signal from a sludge densitometer 44, and a halt Drawing 2 is a flow chart 
which shows the control procedure. When it starts from discharge operation, more than a lower limit, if it is the 
normal values of under a upper limit, and discharge operation will be continued (SI 00) and it will become under a 
lower limit, it will change to circulation operation (SI 10), and if the sludge concentration of concentration sludge 
becomes more than a upper limit, it will change to extrusion operation (S 120). If with [ even if it carries out 
circulation operation / sludge concentration ] a mean value [ under ] circulation operation is continued (SI 30) and it 
becomes beyond a mean value, it will change to discharge operation (S140). Moreover, if extrusion operation is 
continued (S150) and it becomes below a mean value when sludge concentration exceeds a mean value, even if it 
carries out extrusion operation, it will change to discharge operation (SI 60). By the change of such operation mode, 
even when the sludge concentration of original sludge is changed sharply, the sludge concentration of the 
concentration sludge discharged out of equipment from a membrane separation device 20 can be mostly maintained 
to target within the limits of under a upper limit more than a lower limit In addition, although the above-mentioned 
example is the case where a mean value is made into one point, mis invention is not restricted to this. For example, 
mean value ** and mean value ** are set up as a mean value, and you may make it use mean value ** as a change 
control point of extrusion operation and discharge operation, using mean value ** as a change control point of 
circulation operation and discharge operation. 

[0014] Drawing 3 models and shows the aging situation of the sludge concentration of original sludge and 
concentration sludge, when change control of the above-mentioned operation mode is performed, (b) shows aging 
of the sludge concentration of original sludge, for example, assumes that the sludge concentration of original sludge 
was changed in the time zone Tl , and was changed to 1.5% or more in the time zone T2 0.5% or less to 1 .0% of 
standard concentration, (b) is the case where aging of the sludge concentration of the concentration sludge 
accompanying concentration fluctuation of original sludge was shown, for example, made 4.0% of standard 
concentration into the mean value, set up the lower limit 3.8%, set up the upper limit to 4.2%, and control is 
performed. Since the sludge supply tub 10 and the separation tub 22 have a suitable capacity and sludge carries out 
fixed time amount stagnation, the sludge concentration of concentration sludge is overdue to concentration 
fluctuation of original sludge, and where it absorbed concentration fluctuation to some extent and it is equalized, it 
is changed. For this reason, even if it changes the sludge concentration of original sludge somewhat focusing on 
1.0% of standard concentration, if discharge operation A is performed, the sludge concentration of concentration 
sludge will change to stability comparatively focusing on 4.0% of standard concentration. However, as shown in 
(b), the sludge concentration of concentration sludge will descend gradually and 0.5% or less of time zone Tl will 
reach 3.8% of ******** at last if the sludge concentration of original sludge continues over long duration 
comparatively. Then, a controller 46 outputs the change signal with which a selector valve 15 is made open and it 
makes a selector valve 42 close according to the detecting signal from a sludge densitometer 44, and changes 
operation mode to the circulation operation B. As a result of this circulation operation B, the sludge concentration 
of concentration sludge rises gradually and reaches 4.0% of standard concentration which is a mean value. Then, a 
controller 46 outputs the change signal with which a selector valve 15 is made close and it makes a selector valve 
42 open according to the detecting signal from a sludge densitometer 44, and returns operation mode to the 
discharge operation A. However, when 0.5% or less of time zone is continuing [ the sludge concentration of 
original sludge ], the sludge concentration of concentration sludge descends again by the discharge operation A. 
Therefore, such discharge operation A and the circulation operation B will be repeated by turns during the period 
which 0.5% or less of time zone Tl continues [ the sludge concentration of original sludge ]. 
[0015] On the other hand, as shown in (b), if 1.5% or more of time zone T2 continues over long duration 
comparatively, it will go up gradually, and, as for the sludge concentration of concentration sludge, the sludge 
concentration of original sludge reaches ****♦*♦♦ to 4.2% at last Then, a controller 46 changes operation mode 
from the discharge operation A to the extrusion operation C according to the detecting signal from a sludge 
densitometer 44. namely, - while maintaining the condition of having made the selector valve 15 close and having 
made the selector valve 42 open - the flow rate of the supply sludge from a feed pump 1 8 - while holding 
uniformly, a suction pump 28 is suspended and membrane-separation processing is suspended. As a result of mis 
extrusion operation C, the concentration sludge in the separation tub 22 is serially permuted by supply sludge with 
low sludge concentration, and the sludge concentration of concentration sludge descends quickly and reaches 4.0 /o 
of standard concentration which is a mean value. Then, a controller 46 re-works a suction pump 28 according to the 
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detecting signal from a sludge densitometer 44, and returns operation mode to the discharge operation A. However, 
when 1 .5% or more of time zone is continuing [ the sludge concentration of original sludge ], the sludge 
concentration of concentration sludge rises again by the discharge operation A. Therefore, such discharge operation 
A and the extrusion operation C will be repeated by turns during the period which 1.5% or more of time zone T2 
continues [ the sludge concentration of original sludge ]. 

[0016] Even when changing the sludge concentration of original sludge sharply to 1.0% of standard concentration 
in 0.5% or less and 1.5% or more of range as above-mentioned according to the gestalt of this operation, sludge 
concentration of the concentration sludge discharged out of equipment can always be made into the stable value of 
about 4% of averages (4.2% of upper limits, 3.8% of minimums). For this reason, complicated control of original 
sludge, the control of flow of transparency liquid, etc. is not needed to fluctuation of sludge concentration, but 
concentration actuation of stable sludge can be carried out 

[0017] Drawing 4 is a flow chart which shows other control procedures. It starts from discharge operation, and 
more than a lower limit, if discharge operation will be continued if it is the normal values of under a upper limit 
(S200), and it becomes under a lower limit, it will change to circulation operation (S2 10), and if the sludge 
concentration of concentration sludge becomes more than a upper limit, it will change to extrusion operation (S220). 
In circulation operation, if operation is continued (S230) and it goes through predetermined setup-time T3 until 
predetermined setup-time T3 passes, it will change to discharge operation (S240). Moreover, in extrusion operation, 
if operation is continued (S250) and it goes through predetermined setup-time T four until predetermined setup-time 
T four passes, it will change to discharge operation (S260). According to this control approach, since the operation 
time of circulation operation and extrusion operation is set up by the timer, the simplification of control can be 
attained compared with the control based on the mean value (standard concentration) shown in drawing 2 . In 
addition, a difference is in the responsibility over the sludge concentration of concentration sludge by circulation 
operation and extrusion operation. Therefore, the thing of a lower limit and a upper limit which the sludge 
concentration of the concentration sludge at the time of lengthening setup-time T3 in slow circulation operation, a 
response shortening setup-time T four in sensitive extrusion operation, and a response changing each operation to 
discharge operation sets up so that middle may come mostly is desirable. 
[0018] 

[Effect of the Invention] According to the concentration approach of the sludge applied to this invention as above- 
mentioned, even when fluctuation of the sludge concentration of original sludge is large, without performing 
complicated feedback control, the load of a membrane separation device can be maintained to stability, and the 
sludge concentration of the concentration sludge finally discharged out of a system can be brought close to fixed 
desired value. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] . . . . _ . 

[Drawing 11 The equipment schematic diagram for enforcing the operating method of the membrane 
separation device concerning this invention. . 
[Drawing 21 The flow chart which shows the operation gestalt of the operating method concerning this 

invention. . . 4 .. 

[Drawing 3] The explanatory view which illustrated aging of sludge concentration, such as concentration 

sludge when [ concerning this invention ] operatmg-memod activation was carried out 

[Drawing 41 The flow chart which shows other operation gestalten of the operating method concerning this 

invention. 

[Description of Notations] 

10 .... Sludge supply tub 

15 .... Selector valve 

18 .... (supply sludge) Feed pump 

20 .... Membrane separation device 

22 .... Separation tub 

24 .... Membrane module 

28 .... (transparency liquid) Suction pump 
n ****** 

J •••• 

34 .... (concentration sludge) Eductor pump 

38 .... Sludge tank 

42 .... Selector valve 

42 .... Sludge densitometer 

46 .... Control 
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CLAIMS 



[Claim(s)] , , . . . . 

[Claim 1] Discharge operation wMch is the operating method of the membrane separation device which carries 
out membrane-separation plo^m^ggtli&isupplls ludge from a sludge supply tub, and is divided into 
transparency liquid and concentration sludge, and discharges the whole quantity of the concentration sludge 
discharged from a membrane separation device out of equipment, performing membrane-separation processing, 
Circulation operation which returns the whole quantity of the concentration sludge discharged from the 
aforementioned membrane separation device to said sludge supply tub, performing membrane-separation 
processing, The operating method of the membrane separation device characterized by changing automatically 
one of operations with extrusion operation which discharges the concentration sludge of the amount equivalent 
to the supply sludge supplied suspending membrane-separation processing out of equipment according to the 
sludge concentration of concentration sludge. 

[Claim 2] The sludge concentration of said concentration sludge is classified into the three-stage of a lower 
limit, a mean value, and a upper limit When the sludge concentration of said concentration sludge descends 
and a lower limit is reached as a result of said discharge operation, it changes to said circulation operation. 
When the sludge concentration of said concentration sludge rises and a mean value is reached as a result of tins 
circulation operation, it changes to said discharge operation. The operating method of the membrane separation 
device according to claim 1 characterized by changing to extrusion operation as a result of said discharge 
operation when the sludge concentration of concentration sludge reaches a upper limit, and changing to said 
discharge operation when the sludge concentration of said concentration sludge descends and said mean value 
is reached as a result of this extrusion operation; 

[Claim 3] The sludge concentration of said concentration sludge is classified into two steps, a lower limit and a 
upper limit The result of said discharge operation, When the sludge concentration of said concentration sludge 
descends and a lower limit is reached, after carrying out predetermined time activation of said circulation 
operation, it changes to said discharge operation. The operating method of the membrane separation device 
according to claim 1 characterized by changing to said discharge operation after carrying out predetermined 
time activation of said extrusion operation, when the sludge concentration of said concentration sludge rises 
and a upper limit is reached as a result of said discharge operation. 

[Claim 4] Said membrane separation device is the operating method of the membrane separation device 
according to claim 1 to 3 characterized by providing the separation tub, the membrane module immersed in the 
concentration sludge in this separation tub, and a discharge means of concentration sludge to hold the oil level 
of concentration sludge uniformly. 



[Translation done.] 



K//www4.ipdl.nciprgo.jp/«li-bi.i/tr.n_w^ 



Page I of 



Untitled 



1/10/05 10:30 AM 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



(Drawing 11 



»a f I is 

IS 18 T"] h ~"^ 



38 



fDrawing 21 



JLi_ ie 16 1 _ _ — *— i 38 





! 






http://www4jpdl.ncipi.gojp/cgi-bin/tran_web.cgi_cjje 



Page 1 of 2 



; 

Untitled 



1/10/05 10:30 AM 




<d) mmm 



















J 


X 


./ 








A *\ 


rrl 






* A 4 







IDrawing 41 




(Translation done.] 



http://www4.ipdl.acipi.goJp/cgi-btn/tran_web_cgi_eije 



Page 2 of 2 



(mB*mm? op) (w & |g ffr & (a> odwkmbsmw* 

#82003-340497 
(P2003-34O497A) 
(43>&8BB ¥jfcl6*|n2J12EI(2003.12.2) 



C0 2F J 1/12 

BO ID 61/14 GOO 
61/22 



F I jMra-n#$) 

C0 2F 11/12 C 4D0 06 

BO ID 61/14 500 4D059 
61/22 



mm** 


»«2(W2 - 1 435«» P2002 - 14S562) 


(7DWS8A 


000005452 












*&H¥S323B(2002.5.23) 




%s&°Htoa&mm its i «i4# 






























(72)883 


























AS j*A 








^S'HSisixtWffl-Ta i m<m b 



















64) [fgis<o$»] &&ft&Be>j8te&tt 



(57) («*»] 

{S&crtfcmjcfcoxMtm* etc**) unmicto*) 



14 

1 ^ 



4ft 



m&i&mm&!&fi±m bx^mmcmu feme tsuia 
*. 

*c t*<$*t^r*gji^ 1 nss##*j?3<Di'rft*»tc 

[0001] 
[0 00 2] 



4*832 0 0 3-3 4 049 7 
2 

*mmtv>itx-*>i>iimfc$ic.*^x'£*z. Ltd*-, 
x. ±&<fi*5zmi&m^<^&ximmmo>?; 

x&&ti>. 

[0003] 

k. im^mmmtbxii^. nem*. matt 

* t£T <* a z> 1 <, »5 m&&&& tc. 
1 0 0 0 4 ] c ©J: * &fissi££/s§*f £ tut**. . &m 

Htm*? t>m?t>ct.m*.t!>tiz. 

[ 0 0 0 5] 

axe. *mi£9te&9&&&<>>&iizi;mt. &&&& 

[0006] SA:, *£9?£$&j^lS&SC>ig£*& 

fi. wa, m&o>3tmic\K9L mma-mo 
®m*&(^<D^mfrTmisxrm@ic&u 



3 

<K5£?fi&$TPft U31g©2jj!H§{CKfH/. ©5Sagf 

[ooo7] *tc, -*mntc®i>m?>&m&<r>£H.-B& 

[0008] 

[%^>^c-^si] ® i i*-*^K^ig^iis» 
s^£*;!?fc?&fc«>«gs&isa-c*>£ <> 0 i ten 

ffiSSAS^'T * fc . C ©^ft 8&tt 1 0 K C*«!ES 

i>. mmweti i o itm& i e kj: ->xm$n&W2 o 

WWO^&KJ^r. M«!>a-*2 4«>ililM* 

ttisn*. e<MtK<fc^rj*iS;*ftfc<M8«2 2 

[0 00 9] M*!>a~*2 40Mtt£l/'Clil!lttm 

ffl&wmi.'blte,, **i»*-JU24«aw±l,-ci*» 
eft*** J: 5«:i/fe@C¥li350!«8*^^-^5?ffi 

<m£ftK.ftnz-c-$>i>. bfruttwb, -tame** 

[00 10] §&3 0 *»6»itj StifcOttffittfcfflliR 



(3) «H2 0 0 3- 3 4 049 7 

4 

3 2*«fcl,fc©6, gWlJ}<>v"34K:j:-rgK36 
*>6M£f§8flttft 1 0 ZiZm&rH 3 8 GH'TtWfc- 
•fcKfiffiSn*. ?ttt>*>. ^S&3 6i*ig^jg®gS&l 
4i»faS^©BB4 0i<C^<RU-Ci59. 3SS14KW: 
*>S*P ! 5#. E8&4 0Kt*t9tf*4 2#IKtt6IVCl' 
Z. CWtmifl 5*mtt4 20NM*ilfFr*C£ 

aK3 6*^©aJa?f®*tgsi 4 4ftor 

ffiHttttlOKiBSSftt*. X**gSS4 2£ft{.,r 
10 Sfe4*fJ£9fc»2 2 KE&G fc^ifigiM 4 ©ttffi 

3 o 4«ffi*^^3 4 i*^jSS3 2 */r<*r«:ii:#ic 

ttttU »*«S22rtlcaWA:?ftffllf®i|Sil*!-^4 
V * <£ *> K. mih > 7 3 4 (2 J: 4 «i§fij?S©5 I * BE * £ 

[ooii] ±i2cr>is.'SKfci'r > mneimfe 1 oki* 

ffB 1 2*>6SW^^WXWdS]*(nK*AT4. S 
fe. i^TijiiaSesH^^^^JsS 1 0 (C€B2 1 4 

i&H l 0rtKB6A-?*iiS{<:Ji, KSffi J: o \tmm&& 
&&mm>$3i j^o'ig* ^ * - .'i 2 4 * z>m ir * aiia 

30 «2 2«r*-^-7a-l,C»ajS*t*i«liijfS©jftfi 

[ooi2] mmmmz oomi*- rams. 
& mMt*. msmzmtcmztiz. wins. 

r*D, «9tt«a*?T<,»^ii^ga2 0*4>»aj 

40 mk#>7l 8 ie?l*>?*2 8*16^^. ttJSftS© 

aasixa*^ * -h< 2 4 ir ^ajaac-afi* 

ffi <71^f4 2 : £Bi4U-CM<WB^£0^(5.Sfa$n 

aBas^7^o-7e»!itttg2 o^6Hftasti^!©i^ 

*>^l 8i»?|*>72 8«:«ttt/. ft^gfiC-ifea 

syss**>^-*2 4 jfc6«sir 4sa?Kfl!>sis=£-€ 

50 Kll?«org^|£^l«rtf(,»'^, <ag#l5?:H. ?9 



oxww^st 'Ammm^b . &$& 

±LXMl$1imi2'&#lkl>. tt&rM 5«rffl, flg#4 

[0013] J:ga3S»©]Sfe*- K«#W**i*fflB 

laWS^F ! 5 £t»#*F4 s ©$>o #*fi^.Rtf»9 I* > 

@2«'e©B<iyn*ie4^f 7D-?*-h-c*4 0 
siain&frfE.* *- t uteris, sag** 

$«u < s i o o > , rmmm^itm^Mm^}^ 

IK <S 1 1 0 } . ±WLmXkK.ttZtim&HlcW) 
<S 1 2 0) . ig»ilS5«:C'C4>j^ifi£#'* 1 B8 

fa*&ran««iiss§s*®iai' < s i 3 o > . <m& 

J[iJLtK«f4i»tWiSe5«:WD#i4 ( S 1 4 0 > . * 
WbSfcttiMt/ <S 1 5 0) , *Mtt»T<£&*&tt 

wse^osi* <s i so , ztoattmx*- 

UfcaartM^ttiMS 0*&831<1^#HB<StvSifi 

[ooi4] miti&co&i*- K«-$joa*§fla«: 
roffiHuteMMbtvu t*um®m,\ .0 

%tcn0X. MPHtTl-C«K0.59«SlT. WB«T2 

iUK*Bv&<fct™U flkimS-idStA .<>***■ 
fll&t/, TEiS«:3.8%, ±RHI*4 .2tflCR£(/T 
Mfft^Ti/AMdt'ft^. j^«agrsi 0t*HMt2 
2i*tS£<DSS*Wl,-C439 < ffi&P-£lMB** 



(4) #H2003-340497 
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She. ^^(s(Stbii>iwsm^x¥imtbtc^ 
it®*tc~mb-z, mvLirmtevz ,8%iz&f*>. 

10 f *i*HaS4 6Jt?f^iS«gH-4 4**)©^ajtl#ti:iS 
GC«IJg# 15*91, *Jg*P4 2 4BU?4<SJDg;Uf 

CCDIMttBCDtt*, IMffll0»ftji|fc&H6«lc.h 

*HilC*4^Si6!Sg4.0%(Cj^4 8 "Tii 

mm 4 e »»&iMtit4 4^6(7>^tiiit^tcit.L;r^ 

aiais a i mtsc b #*e ten o & <* n 4 c t k 
ft*. 

[0015] < -f ) tCSbfe«fc 5 KJS^S 

vena***. itnt^s<DffiSiiA«m'ric±iii > 

r. %«:ii±PiS44 .2*6cc£T£. r4i$«as4 
e ttimutt 4 4 A* eoMHwatoTae*- f 

«^Ul3nA^6^iijiS4&C(C^4Sit4. T^bfe, 
30 <JJS?P1 5*n. «PJ§#F4 2<rBI4t/ft:ttSl4j6HSbo 

iiifctC, a§|*>7-2 8«r#±UC©^«E«FSS:» 

jb-r&. cc^ttisscc^m, ^giS2 2^^atf 

4.0^Sf&. -r*4«laH34 6l^£^lf4 4 
ls*-K49Wiii^Atca!fiS-li4. LiPOttWZ, m 

m<wmm.w 1 . & wLhe'Bfta^&ft 0 x ^ * 

40 i§SKO$iftl£AK:j:0. 'JHS^SC^^i^^^y 

±CDBMBHfT 2 4 RIM* I tc © J: * 

A4»BB3i£C*^-Stcg|0jS$n4C iccwi. 
[0016] ±a©i feO . 14dl«DJEMccj:ftiXH!jf 

jefiuf^sfifiWiafRjfijK i . 0 xicn o x . 0.5 w.t 
* i . 5 HOhoait?** < %&s?i>i%sxh, mm 

50 Mkftmtt£<!>9dEaM»*!«£itr. 



[ooi7] ®4im<zmmm&*r7 a 

&rmmj±. ±m&^mjL&&z&nim&m& 
m& ^ < s 2 o o > . rm&zmiciz i tmz&facty 
og* <S2 1 o> . ±mmi±ic&ii.wtii&G.icto 

( S 2 2 0 > o %ltt&V&3ilg.<DWfe&mi 
3W'<m? &S-CS£*ltttl' < S 2 3 0 > . 

3 taw* tgNUMBcu DttAft < s 2 4 

0). *fc. 8WS$r^«<DS#BIST 4 
^S-CS^^l/ <S2 50> . i*f*©tS£BBT4 
«r&flf &4«iiijilKtcWD#^* (S260) . CO 

m&MAtQWbmtah * ^(asit.t ic turn 

[0018] 



<5> 1M2 0 0 3-3 4 0 49 7 

m 2 ] is^K^jse^^^^sg^f^ d - 

[03] *M£^iUE#ti^t/ttl^tfMreA 
[04 ] *M£fltea63fl&!>MaWftt 9*7 

1 0 *5*§ia8S» 

1 5 m# 

18 {&&mmv» 

20 listens 

22 mm 

2 4 

20 2 8 <5Siij6a» m\#~s~f 

3 2 jW 

3 4 (tttWU)} »IH*>7* 

3 8 *i*SBf« 

4 2 <W#*P 

4 2 Mf 

4 6 *fltSJ 



[01] 



;] 



_s_ 



lk» »>| > j ~T~" 




4$IH2 0 0 3-3 4 049 7 
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40059 MOO BE14 



